In 1949 Tatum et al. (1) described the induction of colonial growth in Neurospora by addition of L-sorbose or certain surface-active agents to the culture medium. The vegetative hyphae of N. crassa normally exhibit the growth pattern shown in Fig. I a, in which branching occurs at intervals behind the hyphal tip. The hyphae are bounded by a cell wall and divided by incomplete crosswalls into cylindrical, multinucleate cells. In the presence of L-sorbose or other of the so-called "paramorphic agents," the mycelium grows in dense colonies consisting of very short cells (Fig. lc) . The amount of branching is greatly increased, with branches frequently occurring at the hyphal tip itself, a phenomenon infrequently seen in normally growing cultures. Many colonial mutants of N. crassa have been described (2) .
The cell wall must obviously play a crucial part in determining the morphology of Neurospora, for spherical, osmotically sensitive protoplasts may be formed from Neurospora hyphae by treatment with snail digestive juice (3) , a mixture of enzymes in which carbohydrases predominate (4). Work on bacteria has shown that characteristic aberrations in morphology can occur in the presence of agents thought to interfere with cell wall metabolism (5 With increasing concentrations of snail digestive juice, there was a progressive decrease in colony diameter and a Fig. 1 . a, Hyphae of wild-type strain SYR 9-7a growing on 2 percent sucrose-minimal agar (X 125). b, Same as a (X 500). c, Hyphae of wild-type strain SYR 9-7a growing on sorbose agar; 1.5 percent sorbose, 0.2 percent dextrose, 0.2 percent glycerol, minimal medium (X 500). d, Hyphae of wild-type strain SYR 9-7a growing on 2 percent sucrose-minimal agar containing 3 percent snail digestive juice (X 500).
corresponding increase in extent of branching until at a concentration of 5 percent (and to a somewhat lesser extent at 3 percent and 4 percent) the cultures were macroscopically indistinguishable from those grown in the presence of high concentrations of sorbose.
Microscopically, the hyphae strongly resembled sorbose-grown hyphae (Figs. Ic and Id), although marked variations in morphology and extent of branching were sometimes found in different parts of the same colony. The ability of snail digestive juice to induce colonial morphology declined with increasing age of the enzyme preparation. At a concentration of 10 percent snail digestive juice, growth did not occur. It is of special interest that all the typical features of colonial morphology as observed in sorbose-grown cultures can be induced by snail digestive juice, including initiation of branches at the hyphal tip, increase in branching, and some shortening of cell length. Growth was normal in the presence of autoclaved snail digestive juice, as well as serum albumin, N-Z-Case, and various proteolytic enzymes. Not enough is known about the mechanism by which branches are produced to explain these results, especially in view of the complex enzymatic content of snail digestive juice. In the absence of much sorely needed information, one can only speculate that a weakening of the cell wall by enzymatic digestion, in association with the high internal pressure known to exist in Neurospora hyphae (12) , could lead to an increase in the number of branches initiated. The results described above suggest that sorbose may induce colonial growth in a similar manner, perhaps by inhibiting synthesis of the glucose polymer in the cell wall.
The results reported herein show that, in some cases at least, colonial morphology occurs in association with changes in cell wall structure. However, these observations cannot be placed in their proper perspective until further information is available on normal wall structure, cell wall metabolism in the presence of sorbose, and wall structure of some other colonial forms of Neurospora, notably the colonial mutants (13) .
Measurement of the Relations between Chromosomes and Behavior
Abstract. The relations between the three major Drosophila melanogaster chromosomes and individual differences in geotaxis are assayed in populations selected for positive and negative geotaxis and in an unselected foundation population. The major changes which occur with selection and the differential roles in geotaxis of the three large chromosomes are described.
Experimental behavior genetics has usually been limited to selective-breeding and strain-comparison studies (1) . In a few experiments the effects of known loci on behavior have been analyzed (2) . Recently it has been found that it is feasible to study the relations between variations in sets of chromosomes and individual differences in behavior (3). Efficient, reliable, and objective methods developed for the observation of behavior in populations can now be combined in behavior genetic analysis with genetic techniques developed for assaying chromosomes. Such analysis can yield information about both the relative importance of particular chromosomes in producing individual differences in behavior and the nature of the relations between each chromosome and a behavior.
In the study reported here (4) the role in geotaxis of the three major Drosophila melanogaster chromosomes and their several interactions has been assayed with a multiple inversion tester stock (5) in a 2' factorial breeding experiment, reported in detail elsewhere (6) . The chromosome assay method described by Mather and Harrison (7) depends on comparison of the geotactic effect of the chromosomes from a population under study with that of their homologues from a common tester stock. The homologous chromosomes of different populations under study can then be compared with one another by means of this common standard of reference. Direct comparison of the chromosomes from different populations is impossible because the chromosomes cannot ordinarily be identified and followed in segregation. The chromosomes of the tester stock contain inversions, however, which reduce recombination in heterozygotes; they also contain dominant morphological marker genes, which make it possible to follow in a backcross the segregation of these chromosomes from their homologues.
The assay breeding procedure consists of crossing a multiple inversion tester stock to the population being tested and then backcrossing the resulting Fi hybrid to the same population. It produces individuals having either of two chromosome combinations for each of the three major D. melanogaster chromosome pairs. A pair of chromosomes is thus structurally either heterozygous or homozygous-that is, either the inversion chromosome from the standard tester stock is paired with its homologue from the tested population or both homologues come from the tested population. From the difference in geotactic behavior between the structural heterozygotes and the structural homozygotes an estimate is obtained of the geotactic effect of a given chromosome from a tested population.
The observations in this study are distributions of geotactic scores in the mass screening maze (8) for the eight combinations of structural heterozygotes and structural homozygotes produced by each assay. The maze affords objective, automatic, and reliable mass screening measurements of individual differences in both positive and negative geotaxis in populations under constant stimulus conditions.
Selective-breeding analysis (6, 8) has previously shown that the variance in individual differences in geotaxis contains a large genetic component and that the sign of this taxis is a property of the individual genotype. Geopositive and geonegative populations have been developed by selection from a heterogenic foundation population (6, 8) which has itself remained geotactically polymorphic while being maintained as
